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(54) CHOLESTERIC UQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a cholesteric 
liquid crystal display device capable of high- speed 
rewrite. 

SOLUTION: This cholesteric liquid crystal display device 
is provided with a cholesteric liquid crystal display 
element 10 for forming a pixel at the crossing part of a 
scanning electrode group 23 and a data electrode group 
24. Blocks are formed respectively for every L (L is an 
integer >2) lines of the scanning electrodes of the 
scanning electrode group 23, one block is successively 
selected in one selection period Ts, respectively 
corresponding encoded driving voltages are 
simultaneously applied to the L lines of the scanning 
electrodes of the selected block and also respectively 
corresponding encoded data voltages are applied to the 
data electrodes of the data electrode group in 
synchronism with the driving voltages. 
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30 [0 0 5 1 1 r<oj: 5'^imffiS:*3S®Bi«^2 3*Jj;£|fx 
-tJ'«ffi»2 4Jc:Ppjpi-5^J6©^lHlK (Bi4ft»#ii 
. ©— MSrEI 1 5 id^-f. l30^c:*i^,^Xv ^u— 

^ y 1 J± 1 HS^^co^^t'-;? Srtfriirt L. S3SJ|g^ 
«^lHlgS5 naSSKSc I i ( t ) U i fi+ 

Vd*fcf4-Vd«rt5<DX. (U i /V d) r±+ 1 4 
jfctt-liJSSo (Ui/Vd) • I i (t) (Ui 
/Vd) =-l*»oI i (t) (Ui 
/Vd) =ld^ol i (t) =\'r>Wi^\z.\iLfii'0. 
(Ui/Vd) =-l*»oI i (t) =ld\ 

40 (Ui/Vd) =l*^ol i (t) =-lcOli^tC-l 
ir/iS. rtu»4 (Ui/Vd) tl i (t) (D^^;i5- 

&t-5)ti^tdi, -au/iv^^&^^c:-l$r4•x:5^l^^lfesi 

(0 0 5 21 S^te^ainM»(iIK2f47U-A^*y 1 

ftS5»<0ilS*^^^ix^t (Ui/Vd) ti i (t) <r>m 
%<n>-^^iL^-^^h<r>m.-b^^c. (t) /vd = 2 
(Ui/Vd) • I i (t) Sr^ta-rSo cittdST^-;? 
so mff-&^(HjK6XVdlSJcu'^^V'v-7' -r— 
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3 U-;^?^ y y ^jRS«3^3!l^ 1 0 ©jfeSESSl* 2 3 icfll 

^0^6 *s J: t^jfeS^EE-a-^lilK 8 Sr:fr UT 3 i^^f' y 
y^SKft^^lR^l 0©*fi®g»2 3j3j:t;x-^« 

[0 0 5 3] *«?^icffiv>fetu5=' v;^7"y s/^jsa« 

^lil^- 1 0 tt, *3£«S» 2 3 t T^-^mffiP 2 4 Sr-t 

n-ettKJtfc 2is:<DSS 11.12 y s/ 

^ IKS 3 0 -Srtlf^^ UT^i t) . Ml^ffly i: SMffi fwS^^St* 
SrKiRi-5^KiOiS4 1 Sr^»tfct>©-Cfc5o S«l 
1, 1 2 i: UTfi:<f9:^-^. #y*-jK;^-h, 2Ky=c 

mi^fi. t's^tttfitgi**^^^ -e^ 5o ifesms*^ 2 3 1 

•r— ^Sffia^2 4i: bXfi. I TO (Indium T 
in Oxide). Sn02»ZnO:Al «P<Dg|tg 

tt^-ffcife^. y fa-zv^jK y T:= y v^<ogi^{4# 

[00641 =«u;^7^y-s/^'SKil3 Ott.- '>'T/K'7* 
Ti^'<V-^>'^. fy^i^VJg. i^:^-^-?-^;^, 

^t?#5, 3^;^^y y^'?K^3 ojcttfes, 

*lKlt»«f44 0 0~8 0 0 nmtD|SI<Dpr«SLft«E»c:ib 

#5o -fe/W^-VS/7'f4Jil^2~2 0 Mm<D©Hi:-r5o 
■fe/w^^y7'dt = U'::^xy s/:?®S3 0««MlSi^s/^ 
PirtOJtf*. d/P=2~3 0 i-fS. 
(0 0 5 51 3U^7^y .y^lSSS O t*S®gl¥2 3 



/4 

Hi. S i 0>fcif<0M«l!f3&lg[. i^9>^^Ty^-TJ^ 

5©^(cf4. )tKHzS4 1 i: LTllfet^^s^4r^v^^.*^ 

10 lo 0 5 61 *^e^Jcfflv^feJx53W';^'r y s'^' 

S^^j^^-t^fcoTt ''ifc. Von = VT4> V 

0 f f =Vt 3 J: s i: V d Sr^^i"^ ^ t 
T?. ^*y-$HT:v^5Ei6]4^}ilc:*»d-t39Jfe<» PIl 

mmmxtt. FE|6l*^6)HE|6]--(Df£;ig:^ig|. ioiO? 
PE|6l*»feFgB|6]'-f£;;«NfraJ:»ja^ja«S:/h$<. ^ 

^^+m s -CfcSo 
(0 0 5 71 <|life?^fS2>I213f4, *%?^IC^S5 3^ 

affile:-^ ^ 5 mffio^-Y 5 ^'^'B-cfcs. *iiii£?iJ<s-e 

tt, iSi. (i+4)S@. (i + 8)#B, (i + 

1 2) #S(^*S^. -f-Jiip-^. i#i. i+L» 

i+2L#S. • • • i+nL#B (ir±L*il© 

(00581 m»m&h \.x-m. 

(DSTNffia^VKy-f^^ I C*Sfl|ffi-C#5. 016 

C9a. 9 b, 9 c, 9 d f4i^7 h Ui?^^ t 

7'nyi5'fc:io©STNffl3^-VK7-1'^<I C9 a, 9 
40 b, 9c, 9d.S:«iKb, 3fe««ffi-e-J*lHl!S8*»?>*K 

ICI li'i' hTo-^^ h $-&-5. # K^f/^ I C©m:tl@ 
Lrirlcgf-fk^-frSo r<o<t5^j:#JlS-eill3»c;^tfc^}' 

(0 0 5 91 <|IJSJ^<|§3 >ia4f4, :$:^§^IC#2>3 u 

60 7^7-^) y^WL^^wmm.<r>iiis.<r>%mm\z.m^^^it^ 
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V r h SrfPJPt-SSara i: ®E-f n SrPPJp-r-Sfflra t d»?> 
/^•J. rttlwioT— J.HE[S]--S^LT*^bPiHIB]'v 
1~R 1 6»-l^^i-iS®)®ES:fP*Pi-5-*, t'-^S 
«i'>.©BlJP«Ef4-^nl;if 5, jBS^HT s -Cli. Vo 
n=VT2> Vof f=VTl ir^JtUT 1 :/n s'^' - 

[0 0 6 0] *lllfe?i?li-eHPElfi]*^bFffi[6]--OJ«:^g: 
l^litlJ:t)iE3Sf«»IS:/h$<s a«»iK©ft -f- 

|Bl*»5jPiBl6l'^©a^tth7i'i'i:^K • T't'— (T 
P) iB|filiiifffn5;Sf s'^©7'u-:>-E|fi]4^1l8^S* 

liHffi|6i b T P ElSj-^S#t-5 ^ -CO^K S: i: 
JxiiJ:<. a»lmsSIC£A±iix«r+^J-efc5, HE 
PElRl'^coa^^TJcttii^lKS-m s *»*>-5AS, 

-a-. Mi^n s,j5'iiHEiRj*»bii:^FEjPj'^S^i-«o 
I^MUT, M2:/ny:^giip$ttHEl6lA>t,TPEl6lSrS 
6L.fc«liFEr6]--S^i-So HI 2 5 ic^-f J: 5 fd. r. 

<D2 0(0^(i^-Slt^'i$14>iWi5<0-e, BIT' 

HSr^lt 5 r. t (c J: o T r C5«^tP fe> Srg5ih-C# 5. 
[0 0 6 1 ] 02 lt;i*-t-J;plC,- VT3£^-tVT4Xl, 
SJE-ej±^D^E|fi] *5 P E(6] F E|6] A^cffe^ LTK 
r©fci!)|ll(SJI!Jfl8l©3:^»iy-fes'. 

tf, -J-^BiSSrPElSltwy-ts/ 
(0 0 6 21 <ll3i{SJi^«4>l215H, 

\t. S*y«ISIT sU:3tS:oTFElSj»cSI^$-er5fcJ?)© 
y-fcs/ h»!RgT r ?SrK»t5, ^©y-fey hJWIBjT r 

1) VT4.&tJ^<^^V r hSr-§-;tT^iSmSrHE|S]i 

2) mjESr-fefntrUTPEl6l--©S^^Srgg*&$-B:5MPBl 

3) Vt 2jW-tVT sfiATW^V r f Sr-^X.TFElR] 

4) «JE«r-eoJCi-*»ira 

rwy-fe-;/ H^Fb^T r Kii\-f:by'—$'mM^(Dm\i^ 
tt-entii-^>„ FE|fi]-^y-fes/ h LfcS^. Von=V 
T4, Vof I = V T 3 i^n'&X.X ir/ti y i/ :^hKm 



16 

JJjPElSlSrStiitP, 
[ 0 0 6 3 1 FEl^d^f>HEl^--coi^; 

5o E!2 2X0502 Std^i-J; FEfnKDSit^ti 
^R]JP^i!aiSJti!J6<)ft< /i»ttu«+:9-t-iS^*J--e 
PE|fiJOKtt*tt®EWJpi$ra*5M<-Ct>Hi 

10 HiSJi^JgSiDj; pf-PEifilt-y-fe-;' h bfc^FElfi] 
SrJ?S2fc»#iitf J; t) , *lliS?g^coi5tcFEl^f|lcy-fe 
y h Lfe«PE|BlSrlggc»#iitfl5 5i6S. SJ^^lligT s 

©«$«:«<. d»o=ii^h7;^ hSrii;<-t-5:ii:is-e# 

[0 0 6 4] <||jifi?^li5>|2|6»±, 
^xy y^JSa^^^S©te©||«iJg<Sl;*5JtS«-*36 

3llS?^JJS4i:l^«lc:, SS^fflWT s tc^feScoTFE 
|Sl»-a«^$-^5fc*<oy-ts' hWWT r Sr^JtS*^ — 

[006 51 <lllfe?!?j® 6 >0 7 tt. = W 

30 tt, ilS^^KT s»c:3fei:oTHE(^»cS^$-B:5fcj>t)© 
y -fe S' harar r Srfltlt. -*©ffiib«E«rS*^»iWT 

5. y-fes/ bSSraT r -Cli, VT4eA±©^Vrh^ 
4-x.TdkIB^«:HEf6]»cS^$-lir^, ^tvtciaigcbTjl 
iHMWiTsXii. Von=VT8^ Vo f f =Vti t 

[0 0 6 61 *3IJfe?i^liT'»iHEl^*^b FE|6]--©*£;^ 

&fcFE(6]SrSt)itf:^*^ jllSje®4<oj;5tc:PE(6] 
y -fe y h «lc: F E[Sj iitf i 9 «ffi-Slt*i|# 
tt<D^«H4*5K<^ (Von-Vo f f ) (i/h$<TJ: 

m&:^mL^:k^< tiZti^X'^. Stii^^pg^rfi 
[00 6 71 <|llfe?Klli 7 >E1 8 (i. *^PJIC#5 =3 U 
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mf^T h Sr^tt. y 9 r t IC-Jg© y -fe y nfflPslT 
JPi-5 1 1 tic. r*ve,-ig<0!^tb®ESr^S*^fflra^ 
1 0 0 6 8 1 y -fe 5/ VmSiT r -Cfi, EfJAP^ffiV r h ^ 

JEV sASV o n=VT 7^ V o f f = V t 6 '^iS .t 5 
iciKjei-So i*4^^BBTh-ett, ®EVhSr^l!3ThPP 
JPUT, HBBlSlSriKl^pf -SiitfcTPElSlSrFiaiaHc: 

^i/iSo -:^> Vo f f iisppiP$ixfciii^f±SS^»!ra 
'*'li:TPEl$lSrS*LTPiaiS]->©a^SrM*6U 
»ra t F iErfi] \cW&- biSS^t^ t 5 , 
[0 0 6 9] Hiai6jd>?jT PE[6]-^0 

^APSEl'ioT^^^i?)*^ S«-!^^ms-??fo5o 

DSi&<Djt3cfS««:0. 3~»ms/l i n eT?fe9. 

[00 701 <|llfi?^l® 8 >W:Wm 1 ~ 7 tCfc'VNT. 

maRf'-^ftu i i: bx, lai 3 <a) V (b) Iw^i- 

- 1 \z.^i& uTui 12 ( a ) (om.'smwM^mhj'^'^ 

fiEllS (a) <^>&?^?lr. Ell 2 (b) (OMmmMm^k 
SA/fc#^tt013 (b) <D^SJI^S^ffll/^5^>cOi:■t-5o 

jetv« = i*iJ:tJ«o»c*Bai-?i. (fri UT0~i<o|KJ«5 

ff:S©fflSrS-S:r tJCioTVo ntVo f f O'^'racD 
[00 7 11 

[Elffi<^fBi*'^ilftl^l 

(mil *«!^jcfii'5=' i^^T^y s':j'jsa«^igao— 

[El 2 1 ^^^^Jc^S^ U':^xy s/^'^S^^^a<^tt. 



[12151 *l8I^Ji#53U':^7'y y^tSS*^3SB®^ib 

[061 *fsi^(C'S2)=>u^xy s'^jsa^^ige©{i& 
[0 7 1 ;*:ig?q»r#5=.u^7"y 'y^m&m7p-^m<Dm 
[081 :^^mKm^='\^:^7-'j 'yi'm&m7r^&mi(^m 

[09] ^^(DFCRt£|;ijSlt%#j^!iEStii)C-%-x.^% 

[0101 ^^e5l5<oDDS^fe}c*^»^5#^^sg«^c-^;^.5 
20 mffiw^^-f ^ v^'STfos, 

(01 11 (a) ~ (d) H:^*uJeix*5l5^T?fflu^^n 

5 E^sssccot^j Sr ^-r 0 -e fc 5 „ 

[0121 (a) , (b) (i^ix^ix^^l^tciioJtsm 
(0131 (a), ih) tit-^fl^tlJ^%mz*5{-fi>m 

(0141 iytiy^^<omsimf&'p<oM^^m:xf7' 

- ^ W jpf 5 PPJPiKJ^o-fi'y Sr^-r0 T *> 5 . 

(0151 :^^m\z.m^ 3 v'iJ^T' y y sss^^isaro 

30 ®«65#j2>;^*L^ao— •;/^'El-ci>5. " 
(0161 *«l^»c:#5 3U;;^r-y •y^'JKft^^^aw 
*aElHlK©— ^ajSr^-f-T'a s/:J'0-C*>5. 
[0171 (a) ~ (c) \t^itl^in='l':^f-]) -y^m 
CO ia [SH^t 5r Ift i- 5 J6 W K SB 0 T- ifo 5 „ 
[0181 =U';=^7"y y^fflEa«^lS^<D-iRJS:*i-»f 

[0191 h y ;^/-«;!^/w©-MS:^i-¥E«^ 

0T-fc^, 

[02 01 SE-K*f^i|#i4oa!i;£ffiWPPiPi!t?gi:S!l3£ 
40 ^'-f? V^^Srtll!Bi-5^Je)<O0-e*)5. 

[02 11 =^;^7^y y^SSS©®E-Slt^ttSr^ 

■r0-cfc5o 

[02 21 ?0»Elfi]iSFiei6l^{CjbMt5Sffi-Stt**^ 
5„ 

[02 31 tO^Er6i;i5pg2|Si^trtJit5^-S*t^^ 
14<OSEPPAP^P.3»c J; 5,^{k;Srtft!qi-5fc*W0-efo 
4, 

[02 41 DDSSJCibMt5K»«ffi©ff*5^?!l>'-'^'-V 
80 4r^-t-01?*>5o 
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[02 5] ^D»E[6]*SHE|6)*3J:t;«PE(filNFJJ:*Jtt5S 
[02 6] DDSifelC*JJt5a«^mflE-SM*4$tt?r^ 

1 Api^y 

2 ^^^SfD[i]% 

3 ?Mgc'@% 

5 X^ill^^^lE]^ 

6 T^-j^'^-^^lHli^ 



5i> 

7 f—^nmyy-^ ^< 

9 jfe«msK7i'/^ 

9a. 9b. 9c. 9d 

10 =iw';^7^y s/^JSft*^*^ 

11. 12 s« 

2 1.22 m^nm 

2 3 - jigSm:^!^ 

2 4 •f-^'lgffip 

3 0 =>u:^xy y^'SKS 
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